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Abstract of JP2002175810 

PROBLEM TO BE SOLVED: To improve adhesive capability of a coating film intensity of a 
negative-pole active material layer to a collector, and to prevent aggravation of cycle 
characteristics, accompanying exfoliation of the collector and the active material. SOLUTION: 
When the lithium secondary battery element, which has a cathode, an anode, and the electrolyte, 
is contained in a case, a carbon nature substance of a scaly-piece-like shape and a spherical 
substance, which have a prescribed aspect ratio, are made to exist in the anode. 
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iWHtu *©*f**att*Jb<c*«. wiT*c4tc 

[0033] ft«4>©MKttftflH£tm©tte«> as 

1 OSSKfcLh. JfSL<«3 Ott^lh. 36{c» so 
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$L<«5 0SS%feLh-C$>»)> a»89. 9fiS%« 

t. »SL<»8oss%feiT-c*5. ^-rsstms 

&&«&&Ss»;s«|S}K:&S. MSWUKC1fcflrr&/<<f 

mute. BttttWDaAfrfes 
g©*m#&§;**i5. ju**kcis. ->y^-K #-7 
x©<fc5fc*B8Wb^&*\ #9x*u>, #y?neu 
>. aty-i. l -y>^^x^u>^i'(Dr^*>S 

#y-fv7-u>tt4*©TOa 
SBfi#Uv- ; #yx^u>. #yy^;i'X*i'>. # 
ytr-A'hryi?>. ^y-N-t-^fny F>£4*© 

[0034] flfe©Hf*«i l/Tlt. * y ^ * f y JUM 

yr #yy* *v»m, tfyr^y^rsF 

©7 ?*sihi : # y y ox h y ^ y tr- y f 1 

>->T- Ffc4*©C N*£W# -7- : # 'JBSttr- 
Jk #y -rt/ftf ©sj«y tiA7A3-A 

*#y v- : tfyigfbi^k xvmtz-vr^ttt' 
y v- ; # >; r- y >& £'©**tttf 

[0035] Sfc±ta©^ y 

4. cne>©«Bi©Sfi¥i^^fiii. as io.oo 

0-3,000,000. JfSKB1 00,00 0~l , 

ooo,oooisr*5. fi-rifsi^s©^^* 5 ® 

C*6E*SB^K^S C £ifi3bZ>. ffiLI,>;^>y-8 

^>n. JrOffSKttsKy^jrYb^-y^v-c*^. 
[003 6] ^^>y-©«»*tt. Sl>tt^^ffig!» 

i oomaa5K*fL-caso. issaj«±. »*l< 

lilfigSJ5Lt-C£>») > Sfcam3 0SSSiIfe(T. »* 
tr-5.4TSBj©Jl©5lifi*HgT-rs«iSiK:*D. ;<-f># 

-©a*i^-rif44s?ife§fi#fiT-rs«ini{c*5. fg , 
[0037] m%mmzmiscrzmic8m-rzmmt u 

•J P ^^©SS'fiSSti. 4>fc< ife 1 OS 

fi%«fco^t?<-r43&«. aS2osa%«±. »*o< 

B3 0H%a±> 3 6»CC»$L.<B3 5Sa%Ja±-C 
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%ct *sb»k ft * i *cci£H-©£S1fe&sgEtt-r Sci 
[0038] ^is^^bK:«a^rau?>n.5,^t!tew5ffi 

— rHZstf^x-irZ. V>V-V>a>MO?Jzi— ? < > 10 
= yu-F = -*-ft<h'^tf&;h..5>#s > 

[003 9] ±!2^*4**a*±K^Lfc^ 

i 2 o*c*i&©sg-ci o^a§s©i^rafas$ 

&J. 9ff 1 0 » mJSLt, *7Sl/<tt2 0um£lkr& 20 
0 . II2 0 0 um&Tf. 8F* b< « 1 5 0 um«Tr 
H-rrS<*:S?fe<D^S^3< ft "J "T fi? •&<:<!:# 

[oo4 0]*®c*jB*fts*«*&b-ci*. imtt 
m&#<Dmz\z, mno. 1 um&ut. 0 

SKttl //mfeLh-C*"?. SteiBStl 0 0 ymfcTF. 30 
»*L/<«3 0MmJWT. 36K»*L-<tt2 0/tm« 

0. ^iSilBIStCftS. If L"C©!g 

Mx*^-8HS*lSU:3l£-5fc*>{C. x**/0 F 
^ £M *.>U©<fc 5 ft5t*>fit * -f 7'©S# 

9 ft7t* fi? 2 ^©S*f©MM«:S)i4JB=£^JSLfcJa 

£\ C©J***t/C©Hit©'.;'<» hSMMCcfcO&gl© 40 

0 CCS? < £ ofcig-S-JCtt. §£BS<!:8tt<!:©gfl*B58i 

jw*s<&*fc». **o-c«Httttft<ft*c4# 

«#©«i® *?&tt9< tUBM? SCitff**. $kM(D 

ivmm&ttzimn e>n-5>. so 
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[0041] ©raters- a- h 

±jt5ci*stt5. *©e*. *«ferta5fiia©ffi 

t -f HMMWStm. &Wt&tt. *«te©W«&S3&® 

(effiffl-r >y— ?>«S!ii3j«©fe©*fii»rs c 

i*5-C*S. T>y-3- h^7-f-7-Jl©l?:3«. a 
SO. 0 5um£UL *F£l/<t*0. 1 MmfcltTNfe 
0. 9ffl0um£TF. tftlXttl umtTFrfc-S. 
irrfif44*9-ttJOTMIl/«:< <ftO. **9Kjrrfi/ 

s t wfeottflttabPfir u r fir z c t & s> z . 
[0042] vrvAzyvmsmz* jE&tn&t* 

at. a^3^m«M'c*s y **j&zit*mmK.m 

^$*aft^*s. tb®KHS§IS*©^fi35SSfi§(c«t,^6n 
#>-hS?©iS«*-^-hffi. ^y^^*-iK*- 
ft i*©#^t^* - h f h7t h-077>, 2 
A®, T ~ -yj-^^H V >5?©3 £ I- 

* 7 >^©?sg||fb^. r-fe h - 1- y ^©^ h y 

W * ci*sr*5. *-c t> . St l 5 o *c« 
±. wc 2 o o -a;i±<Di5®&im&&m-r zoawz 

*>Wi»jS««iL/"C^afc: x^u> 

[0043] Wi©**^^*. C 

#**?gjK(c^-r-5«(rBa«»*^ii©w^«. &*l< 

B6 0 #a%J^±. SeCC»*L<«70 ^Si^lJLt^ 
S6tcSf*0<«8 0««%fe(± t ft^L.<«9 0 

i U T ©j»** 2 0 0 'C&.± ttiOiA 
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5Ci#t*4. fcfc. m^X-OU±} tit. Efil 

a t mZ&x.tZ\.>C t&&&r?Z. BP^. EJj latm 
©£> £-0^*6 2 0 OiCS-Cflftt/feflte. ^tc^« 

1 a t mfe{T-C*-5C £££!*$-£. 
[0 044] fcfc. tig.** 1 mP a • s 

S^** 'J 3^ .£.££1/0*. Li PP.. Li As 
F,. LiSbF,. LiBF,, LiCIO,. Li 1. 
Li Br, LiCl. LiAICK L i HF,. Li 10 
SCN. L i SO,CF t m%mi1ZCtifi?ZZ. Cti 
6©5^-Ctt#fCL i PF.&tfL i c i o,im&-cd> 

0. 5~2. 5mo l /\ "C*S. 
[0 045] mJSStt, XESifiS^CDSfcSjSaSi 

•S *>©#$?£ L I ». ^©*£3i. •SrfeS^J^BJ^fSt: 
ti^*^fcKf±-C#S. C©«fc5fc#i£Sfr1£1ifi¥W£ 

LTtt. JM*tttC«. 5S£B#®©^8?W©*. tf'J^ 20 
-K«fc9S«fE^fi??Si££ytL7c. y 

ft#*tf6ft*. *y^-®s?ntt. 9*.hE#*sjB 
U v-cc«fc ot^ts c tic cfcoT y;H££M 

rs. v-om^tcirt-^zsafi, &s-r-s*y 

v-<D^fiCCfc«fcS^ 31^0. 1~3 011%T* 
S. iSg#ffit-r*£^£«Jij&L,tC<<&»). ®S?SE 
©ffi!#tt#eTl/Tjfc«i t SiI*i©Hg#£CSC£# 

±Mm*£.CZ>tti>lc. S^jScDfS^*s{STL-T-C^ 

iS^H^. #y7*{ttxy? s >*:7*fl:fc:xy? s >- 
a^i. ±ss&sg*w-r*s«©*y v-*w*c£ 

[0046] jmmEtgmnzm&tziimt lt«. 
* 6 o«># y *ss»??gK:?gs?;* wtwrnm* t 

[oo4 7)fM*^-ii / m m«rd"jn 
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mi*. r*yA«. r^yjwa^^k 7?^ix 

'jxft/>i"J 3-^*^Td"J U- K xF=f5/xf 
f-*->xh*->x^.rt^*^y u-K 

ya-^eyy y u- k n, N-^xfws/' 
*yu-K yys/s?jvr^y u— K ry^r^yu 

[0048] iboKmrntHM^mt ux\t. t * y a 
- h y;k n- trxjutra y f>. yxfu^yya- 
;iy7i> y u- K h yx*-u>yy 3-*5?T*y u 
-K fF5x?u>i";3-A.y7d"j u-K #y 
xf u>^(/3-jn;7i' y u- k yxfi/>i";3 
— £ £ y u- k h <jx^u>y; r:-^ix> $ 
* y i/- k f h7xfv>^'j3-;u^at^iju- 

k #>jifi/>i'i; n-ji/i?.*** y v- k *'J7 
u> if y n -a^t * y u- h , * y u> y 

^-n-.fUT'aA^T.rt'n+i'L'- h h yrd' y u— h. 
'Ojx'jxy h-^r^a+^u— h h yri"ju- 
h^c^atte^^v-. ^^xy^n-^n 

A>7A3+->l/-|-f h77i"JW-H6: £'CD 4-&H 
feU:0*y-v'-^^ffiffl-C#-5. C ft <=>©##> <=>Klo 
tt. St§. ^IS'&t'^^JJSLt^©*^ 

(ix9 L uy + ->KS^^^r.S^T5'y U-h. h 

yr^y 1^-1-^*5. cn6©*^?-m 

<«^*tciSS%«_h^T.5C<!:*s»lELl.*. ^ 
«rffcL/«:< <*5. f6^. *£9K^-r?S£*Klo* 

-c. m%3 oms%&LTtrz. 
i o o 4 9 ] mamwm&z. &e>*>c«>#yv-£ 

mm%zBf£t*>i&fH-z&m-rz<Dim3:Vi.K c© 

«tt»tt*»%. S?fetm£LT^ft4>©-C*ntf£- 

©i^&K^TT4«ffi-c#s*i» mtf. ;j<ytr-;u 
f y # >j - N - e-ju f n y f >^©?g* wr S 
spy^- ; ^y^^^y^a^^/u. ^y^^^y^K 

x?;U. iKyyjr^yjI/K^Jb. *'J7i"^H>? 

;k ^'^i-'J^x^K #yr^y;uK. #y^^ 

^ y JUK. #')T9 y Jl'T 5 KftiW? 'J ;Ug|3Sf*S 
^<y ; tfyr^fttrxA-. ^-fbtr^y 



(10) 

17 

©7 s-a&tfJIg : y 7?>) nx h y n, x #'jtiyf 
>->T- F^©CN*£W#y^- ; #'Jft8^, 
#y ei^T^n-WilOJ ;UT^3-jl/3g#y 

■7- : #vmtt\e-A,, #>)t&{tz-vr>m»^uf t 
yx*US*S/F. &Sl>tt*ft£©^tt#-C*?>„ 

[0050] g/c. ±fe©# y -?-mom-&m. 
(*> «a*. «7 

s. ^-r^i^tcy^-fAarfeKfiSffisns*^. 
a«?«#«l££«TSfc©-c&.5>a>e>. tfy-^- (*# 

fcW*iffa©«te£*r*;£;W*U>. gtc, c 

n e>©# y ^-©aa^ysM^rao:. j?su<Bio, 

0 0 0~5 ,0 0 0 ,0 0 0©«H"C*£. ^**s®t,» 

[oo5i] aarajKafcawu nu-cy^w^m 
ffirtt. #y^-*a««Kiiiat/c*BTs. Anas 20 

SiL-C«5 0-2 0 0*C. JflKtt, 100-16 
0-C-c*5. *£'3K:*>©a-c?§fi?-fSJ:5-c*>Si. 

immtnm&<D ! £m&&mT-r2>. *gt?as&&sjaraf 
s<t. #';-7-^o^-«%5i*ecrci 

[005 2] &mtCJ&CX:, StfeCDttfg 

r^±©fcft^g©^JO5?!|?:^J0-r^ci^r*-S. as 

£.?l»:7 -f ^AtDi^^^^fifffl-rS© 30 

t/<«ffl-c*. <fc«3ifSi/<{i!l<yx^u/>. tfyyn 
[0053] y A^mrfe©iES«cfiM$n-5.Sigj 

liO-Ctt, y^^AiiS^^JSiO^^fc^ds^lf 
<5>ft. ^ttffJKtt. LiNiO,. LiNiCoO.fO 
y ^ $ Ax „ irJistiL-Smt®. LiCoO,*Dy?^ 
An/-c;l/h^Kffc!gj. LiMn,0,f©'Jf'5A7> 

^JS-y-w h©— ^«^o5c*-ca^3nrt,n:fe«t:t»„ 
a^is©— sn*ffe©7c3R'ca^-rici{cj:»). *§n 

»38©SStt*|fiI±Si*SCi3iSr*-5. c©is©&a 
&&mH-<( !-©-SP^K3fe-rSftk7c3R <«T. 
i^ie-rS) iLTB, A 1. T i. V. C r. Mn. 
Fe. Co. Li. Ni. Cu. Zn. Me. Ga. Z 
r»*SPtf6*i. JfSKttAl, C r . Fe, Co. 
Li. Ni. Mg, Ga. JgKJfS L < ttA 1 "C**. 

a^a-y-/ Hi2aj£Lt©{67carKg&$*rc 

U-CfcJ:t,>„ a&^aKiSE&Si^ttSKr-c-xifc so 
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sa^a7ca©2. 5*)i%y.±. #$i/<tt^-x 

iiiSa^^lR5c5R©3 0*^%«T. »*L/<«^- 

^i&sa^#a5ca©2 o*^%«tt*4. k&si 
ifes«a©^s<b&s+^ian&ua^ 
^-rrsia^KL/fca^Dga^ffiTu-cL- 
£5«£#&s. y*"5Aa&£««£i!tffc!gj©5%. 

•fcOtfSOO^^Aa^ha^-Btfbgj. y?-7A 
x er;HS-^afk«I-C* 0 . !&{C$?£ KliLiCoO 

2-c$>2>. jEgffi^®©tis«. u-nttt. 
^4^©a?6^i4*5ftns.^-ea^i ~3 o 

L < tt 1 - 1 0 vmm&V2>2>. lEStt. a^iEffif§«J 

r&s. :E«K«E$ft-5^>#-©«s-^?§<&»g 

©^J&fr£fcm6©*8£- i HH£-C * -5 . 
[0054] JEffi. JtS. Stf SJ5S»fcWf •& y A 
-^cflSfeS^tt *■ - * MBW 3 ft -S. y 3 A - &S?fe 

saiu-cti. m«. iEffiia«i*a»Ha*^L, 
raaLfcaa»%#@Lfc^ai. jE«isgi«8?a 

SL/fcy a -^a^a^ssfflffla l -c $ 6 

[0055] arfesa^iRiW-rser-^ti. as. &a 

iss$tts#. *#iii©s6*<)S#jc^»(ci%«sns© 
>ti*^ai4^a*ffl t, > tcmmtm immmgwrn 

86oT. ^©IIV^tt^ttdr-^^MCifctS^-K:^ 

i o rfsgjaa^B&s s tt-^-r c »pga*s^ i a 

0 . ^K^a^ASfc^W $ -tf -5 *#l?l5©ja)**i^ i 

ft*, s*. am*^attfja*ffiufcrs«jsa«aa 
tti©sattt»ac»„ se^-c. 
tufim^ m& ~5imtir &m c > /c«^ccr§^»aa^a 
a^e»ifl3!)insrasdiaa<!: a k> . ssK^a^agfc 
aa3«s«aqB<oaMu«£«:«. arfega«. » 
sl<«. ^«oi^i4*wrs^-^K;a?ffeaa4!Ba 

XMEElc J; -o T«rfeaa*Jf E. tr S. 

[0056] mz^'&*m-t*> j r-**mmxz>>T- 

a. =?a. ai^ae. ^^yra© 

e>n. » s o < y ra©M®«:«flie?rgtt-c 

'tyraib-ctt. l< rat,* 6 ns. 5; 

h7 ^^Aiurii. as. £mmtm&?-7 o\, 
a©-? 5 ha**3&>e>£cS7 ^ ;uA*^afc^r# 

[0 05 7] 7S*-h:?.f A>A££fl§t-S|£©£JSJB 
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UTtt. T-rt/S-^A. ft. ft. -yirJV. * 

&mo£mm&-$>A7- 
^a^©£^. !SNfcW3i*>&{tT;t>sx3A^©£ 

-3?©^#*5ii^3ft-cc>s4>©fc£/,-ct,>.s. 

>-ftfttr-**s^*. absshs. 
[0058] mwm&im-s-*ir-z<D®ttm2\z. 

ii^O. OlymtUb, *?$U<li0. 0 2ymtLh. 
S£(C$?*l,< tiO. 0 5 limUhT*!). jE&5mm 
feTF. $?£0<ttlmmJSTF. i* 6(C#£ 1/ < ttO. 5 
mm«T. *&ff£l,<f*0. 3mmOTit4. »C> 20 
» ± 0 vfffl • Sfiffc-C £ . * fc#f&BB©$&* 

[0 059] BWng&ZGT Zlr-- X*m\.>tct&£<D 

U rt»cy*$A-;fc«M«**«»l/fca. SET 
Tff©±T*3&fctt9£t>e*7^*ftCT-r&C&*s 30 

$fc. 2#©7^;i/AtK©^-x9tt©iaK:y 
**A^!KWtftft**»l,fca. «ET-C«HB*«f 
0 fctotf 5 MOT S C t ifi-C * 5 . 
[0060] JBttSBEtt***- £H{&©SS 

Lfca. s2«&6tfaa©er-x*. Bft£=£}$oJ>f«$r 
-^{CJRttT5ctfcojtgr*s. 40 

[006 1 ] 

**. *!6Ett*©gi*iiit&lMB9JOT©fl*&Wc|5 

S$tiS&©-C«&t>. 

SdSfll 

lftttttK*l^ft®H&]ft&a 2 o >; 7 h ;u©* > 

*(Wttl2 2^2 3mii > BETj**fflt»Ti!BEl/ 
fcitSiMa4. 7m'/g) 3. Okg*. i-WtoM 50 
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^Kfe.nsxfU^tf-iy F*-A (EHE : = 

mt^ (m tts> i. okgts^uc. &?>ftfc* 

5 "J -«©g^5*ll^ttgSiJF-c^sS#HmT«:r 

7 0 0*CK&*>. lB$ia?B^T£C:£«:<fc9&Sl/ 
fc. &«C. 1 3 00*C$T-SS4±^S-&2^ta^L' 
ft&lfc. O. SM3Sl>teJ:9tta*2 

[0062] * &nfcftfttftuMfi£Kft)NK>B e t 

i£-Ci!l5eUfcifcg|®«tt3. lm'/gT*,fc. * 

fc. &6nfci££&£jf^&^:^£&£i9©£yg& 

ftftftftlCttU ?fcg5 1 4 5 A©T*:*W*>U- 
1f-#*IBlf»fc*-*>*'** l-JI'&*r*ff<r>Rtt&Jtat> 

fcic^. ^ts®m^i^s«j»o. 2 i. *mm 

©JM&XfiSSH&gttO . 1 lTN&ofc. 

NR-l 8 00tfflt>. &S5 1 4 5A©7*rf>-f* 
>U— !f-#* 3 0 mWOMtffiUfc. 

0^s*i4©«iS]©*© s e um&z 1 0 0 0 flHCT 
oo«©tt**ftfflLTtw©»ft 
S<t ✓ ¥x -egflJt L*SS/«^Sii©^* 

IS^^RH«J©«SS/«3®Sit» 1 . 6 -c* o fc. 

sfry^ftw^nh^^tji^-caESi/fc. •?■©» 
iMSMMWSjmimmmm^mm d 5 0 » 2 

0. 0/:mTJbofc. 

[©s©ssjf] Jbs^asi^^^MSj 10011 

X (MCMB 6 -28. AK*'^ib^S5! ; ^gS/S 
®S=1. 1. 3 P*Je&D50 = 6. Um) 2 0ft 

9. #y7»<ttfiyf t > (^-f>y-) 1 osasp. 

N->^-2-b-on"> (iffl) lOOSSSP*^ 

fc. »6*afcJl«ffl»ISafc»*. 2 0ymJ?©^^tift 
SWiKii'X h;U-i^3>M©^-f >^tcj; 
•3-Ciasa®®*«5 0 (im(cS5J;5ML, 12 0"C 

ten o^sfeiSL/. m&m&'i J: ->xm 

S(*±(CfeJ§ $ tifc^?:fPfiS Lfc. 
[0064] oci-C. n-;^VX ?rfc 
fct>T. SEElOOkgf/cmO^ft-CEEm-r-SCi 

[iE@©SS] a 9 OfiSSP. THz^ 

u>y77^5sss. *>;7 v ^btr-';7=>5fiss5 

3-f^mr>t, l£*ia©S/l*i6 0 umi^S 
±tce«$*afcB*fffiSLfc. oc»T. a-;U7*u^ 
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lv*t> a -xwaxosm ] ^ h ? x# u > =i - * i s^tfce^j i r^fc©ss^ y -5 a-^ts 

U- F L i P F. 2 1 S*§|5, MiStt [ 0 0 6 6 ] L,"C, 

mm ism astrasn (bmr**) i4m*as. -rut- K»ur««^-^«:«i:ss!itta»*^ofc. jams 

F 1 2 0 u *8?S&fc± btc. S*BKCC*tr*ltt (%) #6 5««±©»^*0 

[0065] JJB®jEra&P(Cft*<cJdE«infett 6 5C(TO^xiLfc. &(c. »6hfc«;^^iC 

lT4¥««<Dy^->AZ^«ifeS*4Sfc. »6nfc* *Jt*frfc-»fc«. C/2 5fc«c**-C»tBBWi*ff 

immtcw&zMmrzzrzmmLtc t^s-^a &^>fc. tt*©Bsw:. icfcr3. ovs-esmsafts 

TSIiM^S*- -r;UA£2t!UI£U Cft6><DfgI [006 7] £<=>tc, 1 0 OVJ ^«©«fe*^« 

K«ri2m?te^%ieaLfct^-cdr-^g|5s©siSsi5* u astc^t? srsmra sma 

***** 1 20 [ 0 0 6 8 3 

»«^*Anric*(^fc^^ift>ttlt©|igRaa«MS3g [ft l ] 
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[0070] * 



F2-A(#3T) 4C046 EA02 EA05 EB02 EC02 EC06 
5H029 AJ05 AJ11 AK03 AL06 AL07 
AOS AM03 AM04 AMOS AM07 
AML6 BJ04 BJ06 O05 O06 
O08 CJ22 028 DJ02 DJ16 
0317 DJ18 EJ01 EJ12 HJ00 
HJ01 H305 HJ07 HJX4 
5H050 AA07 AA14 BA17 CA08 CA09 
CB07 CB08 CB29 CA00 FA17 
FA18 FA19 FA20 G*07 GA10 
CA22 GA27 HA01 HA05 H*07 
HA14 



